Effect of luteinizing hormone (LH), pregnancy-specific protein B (PSPB), or arachidonic acid (AA) on secretion of progesterone and prostaglandins (PG) E (PGE; PGE(1) and PGE(2)) and F(2alpha) (PGF(2alpha)) by ovine corpora lutea of the estrous cycle or pregnancy in vitro.
LH regulates luteal progesterone secretion during the estrous cycle in ewes and cows. However, PGE, not LH, stimulated ovine luteal progesterone secretion in vitro at day 90 of pregnancy and at day 200 in cows. The hypophysis is not obligatory after day 50 nor the ovaries after day 55 to maintain pregnancy in ewes. LH has been reported to regulate ovine placental PGE secretion up to day 50 of pregnancy and by pregnancy-specific protein B (PSPB) after day 50 of pregnancy. The objective of this experiment was to determine if and when a switch from LH to PGE occurred as the luteotropin regulating luteal progesterone secretion during pregnancy in ewes. Ovine luteal tissue slices of the estrous cycle (days 8, 11, 13, and 15) or pregnancy (days 8, 11, 13, 15, 20, 30, 40, 50, 60, and 90) were incubated in vitro with vehicle, LH, AA (precursor to PGE(2) and PGF(2alpha) synthesis), or PSPB in M199 for 4 h and 8 h. Concentrations of progesterone in jugular venous plasma of bred ewes increased (P< or =0.05) after day 50 and continued to increase through day 90. Secretion of progesterone by luteal tissue of non-bred ewes on days 8, 11, 13 and 15 and by bred ewes on days 8, 11, 13, 15, 20, 30, 40, and 50 was increased (P< or =0.05) by LH, but not by luteal tissue from pregnant ewes after day 50 (P> or =0.05). LH-stimulated progesterone secretion by luteal tissue from day 15 bred ewes was greater (P< or =0.05) than day 15 luteal tissue from non-bred ewes. Concentrations of progesterone in media were increased (P< or =0.05) when luteal tissue from pregnant ewes on day 50, 60, or 90 were incubated with AA or PSPB. Concentrations of PGE in media of non-bred ewes on days 8, 11, 13, or 15 and bred ewes on days 8 and 11 did not differ (P> or =0.05). Concentrations of PGE were increased (P< or =0.05) in media by luteal slices from bred ewes on days 13, 15, 20, 30, 40, 50, 60, and 90 of vehicle, LH, AA or PSPB-treated ewes. In addition, PSPB increased (P< or =0.05) PGE in media by luteal slices from pregnant ewes only on days 40, 50, 60, and 90. Concentrations of PGF(2alpha) were increased in media (P<0.05) of vehicle, AA, LH, or PSPB-treated luteal tissue from non-bred ewes and bred ewes on day 15 and by luteal tissue from bred ewes on days 20 and 30 after which concentrations of PGF(2alpha) in media declined (P< or =0.05) and did not differ (P> or =0.05) from non-bred or bred ewes on days 8, 11, or 13. It is concluded that LH regulates luteal progesterone secretion during the estrous cycle of non-bred ewes and up to day 50 of pregnancy, while only PGE regulates luteal progresterone secretion by ovine corpora lutea from days 50 to 90 of pregnancy. In addition, PSPB appears to regulate luteal secretion of progesterone from days 50 to 90 of pregnancy through stimulation of PGE secretion by ovine luteal tissue.